









MHO Fodvvl￿fdwlrq &= F:3/ G56/ G76/ G;5/ O44/ O55/ R641
Nh|zrugv= vhfuhf|/ hqgrjhqrxv vslooryhuv/ frppxqlfdwlrq frvwv/ foxvwhu vhohfwlrq1
Devwudfw
Zh dqdo|}h wkh lpsolfdwlrqv ri d pdunhw lpshuihfwlrq uhodwhg wr
wkh lqdelolw| wr hvwdeolvk lqwhoohfwxdo surshuw| uljkwv/ wkdw zh odeho xq0
yhul￿deoh frppxqlfdwlrq1 Hpsor|hhv duh deoh wr frooxgh zlwk h{whuqdo
sduwlhv vhoolqj ￿nqrzohgjh fdslwdo￿ ri wkh ￿up1 Wkh ￿up rujdql}hu hq0
jdjhv lq vwudwhjlf lqwhudfwlrq vlpxowdqhrxvo| zlwk hpsor|hhv dqg frp0
shwlwruv/ dv vkh lqwurgxfhv hqgrjhqrxv wudqvdfwlrq frvwv lq wkh pdunhw
iru lqirupdwlrq ehwzhhq wkrvh djhqwv1 Lqfhqwlyh vfkhphv dqg frppx0
qlfdwlrq frvwv duh wkh nh| vwudwhjlf yduldeohv xvhg e| wkh ￿up wr lqgxfh
iulfwlrqv lq frooxvlyh pdunhwv1 Xqyhul￿deoh frppxqlfdwlrq lqwurgxfhv
vhyhuh doorfdwlyh glvwruwlrqv/ erwk dw lqwhuqdo surgxfw ghyhorsphqw
dqg dw lqwhqghg vdoh ri lqirupdwlrq +whfkqrorj| wudqvihu,1 Zh ghulyh
lpsolfdwlrqv ri wkh prgho iru revhuydeoh ghflvlrqv olnh fkdudfwhulvwlfv
ri wkh hpsor|phqw uhodwlrqvkls +ixoo hpsor|phqw/ lqfrpsdwlelolw| zlwk
rwkhu mrev,/ ￿upv* suhihuhqfhv ryhu foxvwhu fkdudfwhulvwlfv iru orfdwlrq
ghflvlrqv/ rswlpdo vl}h dw hqwu|/ lq0krxvh ghyhorsphqw yv vdoh vwudwhjlhv
iru lqqrydwlrqv dqg lqgxvwu| hyroxwlrq1
￿Fruuhvsrqghqfh dgguhvv= Glhjr Urguljxh} Sdohq}xhod 2 Ghsduwphqw ri Hfrqrplfv 2
Xqlyhuvlwdw Srpshx Ideud 2 Udp￿q Wuldv Idujdv 5805: 2 3;338 Edufhorqd 2 Vsdlq1
|L dp judwhixo wr Dqwrqlr Fdeudohv/ Jdu| Fkduqhvv/ Ox￿v Frufk￿q/ Johqq Hoolvrq/ Vdudk Ilvkhu/ Plfkho Kdele/ Rolyhu
Kduw/ Hvwkhu Kdxn/ Kxjr Krshqkd|q/ Suhvwrq PfDihh/ Mdqh Pduulqdq/ Pduwlq Shvhqgruihu/ Plfkdho Slruh/ Mhdq Wluroh
dqg Glplwul Yd|dqrv iru khosixo frqyhuvdwlrqv1 Wkh xvxdo glvfodlphu dssolhv1 L dfnqrzohgjh ￿qdqfldo vxssruw iurp wkh
Vsdqlvk Plqlvwu| ri Vflhqfh SE<6036<;1
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5Zh irfxv rq surgxfhuv* vxusoxv ehfdxvh xqghu yhul￿deoh frppxqlfdwlrq wkhuh duh
surshuw| uljkwv ryhu lqirupdwlrq dqg wkh lqqrydwru fdq vhoo lqirupdwlrq wr wkh frpshwlwru1
6Iru fdvh vwxglhv dqg hpslulfdo uhvhdufk wkdw grfxphqw wkh lpsruwdqfh ri iudjloh lq0
whoohfwxdo surshuw| uljkwv/ vhh Julolfkhv +<5,/ Ohylq hw do1 +;:,/ Uxphow +;7,/ Whhfh +;9,/
Qhovrq +;5,/ Plvklqd +<4,/ Slvdqr dqg Pdqj +<5,/ Slvdqr +<:,/ Srzhoo +<9,/ Vkdq +<3, dqg
RWD +;7, dqg +<4,1
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7Vhh wkh txrwdwlrq dw wkh ehjlqqlqj ri wkh sdshu1
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9Vhh wkh glvfxvvlrq lq irrwqrwh 491
:Vlqfh frppxqlfdwlrq lv vhfuhw/ lw grhv qrw d￿hfw wkh frqwudfw ehwzhhq whdp phpehuv
dqg wkh lqqrydwru +Dl>e l,1
;Zh duh dvvxplqj wkdw wkh frpshwlwru fdqqrw pdnh r￿huv dw w @4 1 Iru wkh fdvh zkhq
wkh lqqrydwru dqg wkh iroorzhu wudgh dw w @4vhh qrwhv lq vhfwlrq :1 D srvvleoh mxvwl￿fdwlrq
iru rxu dvvxpswlrq jrhv dv iroorzv1 Dw w @4wkh lqqrydwru nqrzv wkdw ghyhorslqj d
whfkqrorj| vkrxog kdyh frvw uhgxflqj dgydqwdjhv/ exw wkh surmhfw lv wrr lppdwxuh wr
nqrz h{dfwo| wr zklfk surgxfw wkh whfkqrorj| zloo eh dssolhg lq wkh ixwxuh1 Lw lv dw wkh
hqg ri wkh ohduqlqj skdvh w @5zkhq lw ehfrphv fohdu zkdw zloo eh wkh ￿up d￿hfwhg e|
wkh qhz surgxfw ru zklfk rqh kdv wkh kljkhvw zloolqjqhvv wr sd| iru wkh lqirupdwlrq1 Wkh
dvvxpswlrq ri v|pphwulf lqirupdwlrq rq wkh surmhfw*v ydoxh uhvsrqgv wr d uhvhdufkhu*v
uhsxwdwlrq frqvlghudwlrq1 Lq wkh hduo| hljkwlhv d qxpehu ri vflhqwlvwv uhdol}hg wkdw jhqhwlf
hqjlqhhulqj frxog eh dssolhg wr wkh pdqxidfwxulqj ri skdupdfhxwlfdov1 Dw wkh hduo| vwdjhv
ri wkh Elrwhfkqrorj| lqgxvwu| lqqrydwlyh ￿upv* dfwlylw| zdv wr vhdufk zklfk surgxfwv frxog
eh fkhdso| surgxfhg wkurxjk qhz phwkrgv1
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<Wklv ghfuhdvhv l*v wlph dydlodeoh wr/ vd|/ ￿qg wkh iroorzhu dqg frooxgh zlwk klp1
43Zh pdnh wklv dvvxpswlrq iru vlpsolflw|1 Wkh prgho frxog eh jhqhudol}hg wr duelwudu|
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44Dq lpsruwdqw uroh lv sod|hg e| wkh dvvxpswlrq wkdw wkh iroorzhu kdv doo wkh edujdlqlqj
srzhu ehiruh djhqwv1 Wklv lv mxvw d vlpsoli|lqj dvvxpswlrq1 Rwkhu glylvlrqv ri edujdlqlqj
srzhu zrxog doohyldwh wkh wudqvdfwlrq frvw gxh wr xqyhul￿deoh frppxqlfdwlrq/ exw zrxog
qrw pdnh lw glvdsshdu1
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45Zh dvvxph wkdw li dq djhqw lv lqgl￿huhqw ehwzhhq vhoolqj ru qrw lqirupdwlrq wr wkh
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46Wkh sduwlwlrq ehwzhhq ^3>q, dqg ^q>Q‘ lv fohdu iurp wkh gh￿qlwlrq ri e+{, dv qrq0
ghfuhdvlqj1
47Lq sduwlfxodu +8, lv qrw qhfhvvdulo| frqfdyh/ vlqfh ￿+=, lv frqfdyh1 Pruhryhu/ e+{, rqo|
vdwlv￿hv d zhdn prqrwrqlflw| frqglwlrq1
48Vhh wkh surri ri sursrvlwlrq 81
49Vhh Dsshqgl{ E dw wkh hqg ri wkh sdshu/ zkhuh wkh rswlpdo qrq0olqhdu edodqfhg0
exgjhw vfkhph lv ghulyhg1 Wkh uhvxowv gr qrw fkdqjh txdolwdwlyho| xqghu rswlpdo qrq0olqhdu






gl ￿ 4 zkhuh
h U lv wkh ￿up*v +udqgrp, uhyhqxh rxwfrph/ dowkrxjk lw lv vkrzq wkdw qrq0olqhdu vfkhphv
doohyldwh wkh dssursuldwlrq sureohp1 Olqhdu vfkhphv vkrxog eh lqwhusuhwhg dv htxlw| khog
e| hpsor|hhv1
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4<Wkh lqqrydwru frqwurov Q wr vwduw zlwk ehfdxvh vkh fdq dyrlg wkdw djhqw m qrw ghvljqhg
e| khu/ dffhvv wkh lqirupdwlrq wkdw vkh glvwuexwhv lqvlgh wkh ￿up1 Lw lv ehfdxvh wkh
lqqrydwru kdv frqwuro uljkwv ryhu sk|vlfdo dvvhwv wkdw vkh fdq judqw wkdw m @ 5i Qj=
53Vhh fruroodu| :1
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<Fdqg wkh xqltxh vroxwlrq vdwlv￿hv=
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Wklv lpsolhv wkdw dw wkh lqqrydwru*v rswlpdo lqfhqwlyh vfkhph/ wkh ￿uvw rughu
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Li R  W wkh frqvwudlqw lv qrw elqglqj dqg wkh ￿uvw ehvw lq +BB,f d qe h
dwwdlqhg +    W,1 Rwkhuzlvh li R  W 5</ vlqfh  lq fruroodu| :l vq r w
gl￿huhqwldeoh rqo| lq   R/ wkhuh duh wrr srvvleoh vroxwlrqv wr wkh surjudp=
fruqhu vroxwlrq dw    R  W ru lqwhulru vroxwlrqv1 Lqwhulru vroxwlrqv vdwlvi|
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Wkh vxusoxv iurp wudgh zkhq qr hpsor|hhv duh kluhg lv fkdudfwhul}hg e| wkh
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Wkh lqqrydwru kdv  dv wkh rxwvlgh rssruwxqlw| dqg kdv suredelolw|  ri
pdnlqj r￿huv1
Li d srvlwlyh pdvv ri djhqwv duh kluhg wkhuh lv shuihfw frpshwlwlrq lq wkh vxsso|









Wkh sur￿wdelolw| ri fuhdwlqj d ￿up lqfuhdvhv zlwk wkh srzhu iurp sursrvlwlrq
431 Wkh sur￿wdelolw| ri vhoolqj lqirupdwlrq lqfuhdvhv zlwk ￿
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_/w k d wd u h
qhjdwlyho| uhodwhg wr srzhu/ exw lw lqfuhdvhv zlwk J
6 Zh rqo| qhhg wr vkrz wkdw
sur￿w iurp ghyhorsphqw lqfuhdvhv zlwk J
6 idvwhu wkdq sur￿wv iurp vhoolqj/ vr wkdw
li J
6 lv kljk hqrxjk fuhdwlqj d ￿up lv suhihuuhg1
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